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Introduction {#sec001}
============

Airway management is essential in emergency and critical care settings. In all airway emergencies, a definite or secured airway brings advantages for patients' ventilation over a bag-mask device. An endotracheal tube (ETT) delivers a high concentration of oxygen, referring to a definite airway. However, difficulties have occurred in 10%--19% of intubations \[[@pone.0236364.ref001]--[@pone.0236364.ref003]\]. An unexpected failure of intubation would lead to repeated attempts and possibly result in serious complications, including airway trauma, autonomous nervous system-related cardiac arrhythmia, and hypoxemia-related cardiac arrest \[[@pone.0236364.ref004]\]. Moreover, it could negatively impact vocal fold mobility, ventilation, and even quality of life \[[@pone.0236364.ref005], [@pone.0236364.ref006]\].

There are two possible ways to minimize airway injury during intubation: proper ETT size selection and preliminary recognition of difficult airways \[[@pone.0236364.ref007]\]. ETT-associated laryngeal injury occurs mostly at the level of the cricoid cartilage, the smallest diameter of the normal upper airway \[[@pone.0236364.ref008]\]. However, current recommendations for ETT size selection are based on previous cadaveric studies \[[@pone.0236364.ref009], [@pone.0236364.ref010]\]. Evidence regarding patient-specific ETT size selection remains limited \[[@pone.0236364.ref006]\]. Traditional screening tests for difficult airways, such as the Mallampati score, interincisor distance, thyrohyoid distance, chin-to-hyoid distance, and body mass index (BMI), have been used; however, the sensitivity and specificity have varied \[[@pone.0236364.ref011], [@pone.0236364.ref012]\]. The modified Look-Evaluate-Mallampati-Obstruction-Neck mobility score has limitations in patients with severe and complex trauma, such as massive bleeding and poor visibility fields of the mouth, neck, or face \[[@pone.0236364.ref013]\]. The Cormack--Lehane classification is considered a useful method for prediction of difficult laryngoscopy, but it requires direct visualization of the upper airway, which may not be feasible during emergency intubations \[[@pone.0236364.ref014]\].

Ultrasonography (US) is a real-time, noninvasive, readily accessible diagnostic tool. It has a wide range of applications for airway management and can be used to identify anatomical structures in the upper airway \[[@pone.0236364.ref015], [@pone.0236364.ref016]\]. US can be used for assessment of the upper airway's narrowest diameter, the subglottic diameter, at the cricoid level to select the ETT size \[[@pone.0236364.ref017]--[@pone.0236364.ref019]\]. It has been shown to have a strong correlation with magnetic resonance imaging when measuring the subglottic diameter \[[@pone.0236364.ref016]\]. However, most of these studies have considered Western populations \[[@pone.0236364.ref016], [@pone.0236364.ref020]--[@pone.0236364.ref022]\]. A relatively smaller size of the subglottic dimensions in an Indian population was reported, possibly resulting in a higher incidence of laryngotracheal injuries \[[@pone.0236364.ref023]\].

Additionally, the distance from skin to the midpoint of the epiglottis (DSE) in certain patients can be adequately visualized using US \[[@pone.0236364.ref003], [@pone.0236364.ref015], [@pone.0236364.ref016], [@pone.0236364.ref024]\]. Previous studies have shown that DSE is a potential predictor of a Cormack--Lehane grade of at least 2b through direct laryngoscopy, and hence of difficult intubations \[[@pone.0236364.ref003], [@pone.0236364.ref014]\]. However, data on DSE among normal individuals remain limited in published reports, and whether DSE varies according to ethnicity remains uncertain. Therefore, we conducted a prospective, observational study to investigate the transverse subglottic diameter and the DSE among healthy Chinese adults.

Materials and methods {#sec002}
=====================

Study design and participants {#sec003}
-----------------------------

This was a prospective, single-center, observational study, conducted at National Taiwan University Hospital (NTUH) between October and November 2019. It was approved by the Institutional Review Board of the Ethics Committee of NTUH (201910015RINC) and registered at ClinicalTrials.gov (NCT04175483). Written informed consent was obtained from the participants.

Adult healthy volunteers (aged older than 20 years) were recruited. Exclusion criteria included pre-existing airway or respiratory diseases, neck tumors, and a history of neck operation. The primary investigator was not involved in the recruitment process and had no prior knowledge of the recruitment method.

Airway measurement {#sec004}
------------------

The airway dimension was measured by two independent physicians, who had been previously instructed on airway US in a 1-hour standard lecture and 8-hour practice. Both sonographers were supervised by a senior instructor who was certified by the Taiwan Society of Ultrasound in Medicine and had over 10 years of experience in sonographic examinations.

An SSA-780A ultrasound scanner (Canon, Japan) equipped with a 7--12 MHz linear transducer was used. The participants lay in a supine position with a slight neck extension. The thyroid cartilage and cricoid cartilage were identified by using two fingers. A linear probe was placed transversely on the cricoid cartilage ([Fig 1A](#pone.0236364.g001){ref-type="fig"}). The individual in this manuscript has given written informed consent (as outlined in PLOS consent form) to publish these case details. The mucosa--air interface, a hypoechoic edge, was recognized and the transverse subglottic diameter was measured ([Fig 1B](#pone.0236364.g001){ref-type="fig"}) because the transverse diameter is smaller than the anteroposterior diameter \[[@pone.0236364.ref016]\]. DSE was defined as the distance between the skin and the midpoint of the epiglottis ([Fig 1C](#pone.0236364.g001){ref-type="fig"}). Measurements by the two sonographers were recorded and averaged.

![Subglottic diameter measurement.\
(a) The patient lies supine and the probe is transversely positioned at the subglottic region; (b) the measurement of the subglottic diameter (blue dashed line); (c) the DSE (green dotted line).](pone.0236364.g001){#pone.0236364.g001}

Data collection {#sec005}
---------------

Age, sex, height, weight, BMI, subglottic diameter, and DSE were recorded. Any identifiable information was removed from the analysis by an independent investigator. Age was categorized into three groups: young (\<35 years old), moderate (35--55 years old), and senior (\>55 years old). BMI was divided into four groups based on the World Health Organization (WHO) classification of BMI \[[@pone.0236364.ref025]\]: underweight (≦18.5 kg/m^2^), normal weight (18.5--24.9 kg/m^2^), overweight (25.0--29.9 kg/m^2^), and obese (≧30.0 kg/m^2^).

Statistical analysis {#sec006}
--------------------

The sample size was estimated for the primary outcome by using PASS 2019 software (NCSS software, Kaysville, Utah, USA). The effect size of 0.37 from a previous study \[[@pone.0236364.ref023]\] was calculated and used for the subglottic diameter versus sex. The calculated sample size was 40 with a power of 0.9 and a 5% significance level. An effect size of 0.3 for Pearson correlation in cricoid versus height and weight (BMI) was used, and the calculated sample size was 112 with a power of 0.9 and a 5% significance level. For interrater reliability between the two sonographers, Cohen's kappa statistic (ĸ) was calculated.

Categorical variables (presented as numbers and percentages) were compared between the groups by using a Chi-squared test. Continuous variables with normal distribution (presented as mean ± standard deviation) were compared between the BMI groups by using analysis of variance. Tukey's honestly significant difference post hoc test was subsequently performed for homogeneity of variances. A correlation analysis was performed and the Pearson's correlation coefficients (r) were determined between sex, BMI, and variables of airway dimension. A linear regression analysis was performed, and the best-fit regression model was demonstrated. A p-value of less than 0.05 was considered statistically significant. All statistical analyses were performed using SAS (version 9.4, Chicago, IL).

Results {#sec007}
=======

All of the 124 recruited volunteers were of Chinese ethnicity. [Table 1](#pone.0236364.t001){ref-type="table"} presents a comparison of the baseline characteristics of the participants. Of them, 63 participants (50.8%) were males. The mean age was 32.5 ± 10.4 years, with ages ranging from 19 to 74 years. The mean BMI was 23.1 kg/m^2^, and BMI ranged from 15.0 to 35.4 kg/m^2^. The mean subglottic diameter was 12.8 ± 2.0 mm. The mean DSE was 15.4 ± 2.1 mm, and DSE ranged from 11.2 to 21.0 mm. The ĸ-value between the two sonographers reached 0.87, indicating excellent interrater reliability.

10.1371/journal.pone.0236364.t001

###### Baseline characteristics and comparison of the DSE and subglottic diameter between sexes.

![](pone.0236364.t001){#pone.0236364.t001g}

  Variable                   Total          Males          Females        *p*
  -------------------------- -------------- -------------- -------------- ----------
  Age, years                 32.5 ± 10.4    32.0 ± 11.8    32.9 ± 9.3     0.485
  Height, cm                 166.7 ± 8.8    172.4 ± 6.3    160.8 ± 6.7    \< 0.001
  Weight, kg                 64.6 ± 14.6    72.2 ± 14.0    56.7 ± 10.4    \< 0.001
  Body mass index, kg/m^2^   23.1 ± 4.0     24.2 ± 4.1     21.9 ± 3.4     \< 0.001
  DSE, mm                    15.41 ± 2.11   16.18 ± 2.03   14.54 ± 1.73   \< 0.001
  Subglottic diameter, mm    12.80 ± 2.04   14.40 ± 1.13   11.10 ± 1.09   \< 0.001

Data are presented as mean ± standard deviation.

The subglottic diameters of males and females are compared and illustrated in [Fig 2](#pone.0236364.g002){ref-type="fig"}. The male participants had larger subglottic diameter than the females (14.44 mm *vs*. 11.08 mm, *p* \< 0.001) ([Fig 2A](#pone.0236364.g002){ref-type="fig"}). In total, 16 (12.9%), 74 (59.7%), 28 (22.6%), and 6 (4.8%) participants were underweight, normal weight, overweight, and obese, respectively. A higher BMI was significantly associated with a greater subglottic diameter (underweight: 12.13 mm; normal weight: 12.47 mm; overweight: 13.80 mm; and obese: 13.67 mm; *p* = 0.007) ([Fig 2B](#pone.0236364.g002){ref-type="fig"}). A total of 89 participants (71.8%) were younger than 35 years, whereas 27 participants (21.8%) were of moderate age (35--55 years old), and the remaining eight participants (6.4%) were seniors. However, no significant difference was observed between different age groups in terms of subglottic diameter (*p* = 0.436) ([Fig 2C](#pone.0236364.g002){ref-type="fig"}). Correlation analysis demonstrated that BMI was moderately and positively correlated with the subglottic transverse diameter (*r* = 0.37, *p* \< 0.001). A linear regression model was constructed for estimating the subglottic diameter based on the following equation: $${Subglottic}\ diameter\ \left( {mm} \right) = 10.1 + 2.9 \times \left( {{sex},\ male = 1} \right) + 0.04 \times {BMI}$$

![Comparison of subglottic diameter stratified by (a) sex, (b) BMI, and (c) age.](pone.0236364.g002){#pone.0236364.g002}

Additionally, DSE was longer in males than in females and differed between different body sizes ([Table 2](#pone.0236364.t002){ref-type="table"}). Patients with higher BMI had a longer DSE. A linear regression model was also constructed for estimating DSE based on the following equation (after adjusting for potential confounding factors): $${DSE}\ \left( {mm} \right) = 9.3 + 1.05 \times \left( {{sex},\ male = 1} \right) + 0.25 \times {BMI}$$

10.1371/journal.pone.0236364.t002

###### Comparison of DSE between different body mass indices.

![](pone.0236364.t002){#pone.0236364.t002g}

            Body mass index                                                
  --------- ----------------- -------------- -------------- -------------- ----------
  DSE, mm   13.70 ± 1.45      15.06 ± 1.70   16.58 ± 2.08   18.18 ± 2.00   \< 0.001

Data are presented as mean ± standard deviation.

[Table 3](#pone.0236364.t003){ref-type="table"} presents a review of sonographic DSE and subglottic diameter from studies published between 1957 and 2019. Ethnicity, sex, age, and BMI were also listed if present in these studies. Males had a larger subglottic diameter than females in the Caucasian sample, as well as in our participants. Western populations had a longer mean DSE than that measured in our study.

10.1371/journal.pone.0236364.t003

###### Literature review of DSE and subglottic diameter using ultrasonography.

![](pone.0236364.t003){#pone.0236364.t003g}

  Authors                                      Year   Population/Status     Male (n, %)   Age      BMI (male/female)   DSE (male/female)   Sub_D (male/female)
  -------------------------------------------- ------ --------------------- ------------- -------- ------------------- ------------------- ---------------------
  Jesseph et al. \[[@pone.0236364.ref020]\]    1957   Caucasian/NA          21(45%)       13--86   NA                  NA                  21.0/19.0
  Adhikari et al. \[[@pone.0236364.ref034]\]   2011   American/patients     19 (37%)      40--66   NA                  23.7                NA
  Pinto et al. \[[@pone.0236364.ref035]\]      2016   Portuguese/patients   39 (52%)      37--73   NA                  23.3                NA
  This study                                   2019   Chinese/volunteers    63(51%)       19--74   24.2/21.9           16.2/14.5           14.4/11.1

Discussion {#sec008}
==========

This study demonstrated the feasibility of US for assessment of the subglottic diameter and DSE among healthy Chinese adults. Male sex and increased BMI were positively associated with a larger subglottic diameter and a longer DSE. Compared with previous reports among Caucasian samples \[[@pone.0236364.ref020], [@pone.0236364.ref021], [@pone.0236364.ref023]\], a relatively smaller subglottic diameter and a shorter DSE were noted among people of Chinese ethnicity in Taiwan.

The "size" of an ETT refers to its internal diameter. ETTs with sizes of 7.5 and 8.5 are recommended for adult female and adult male patients, respectively \[[@pone.0236364.ref026]\]. However, ETTs of sizes 7.0, 7.5, 8.0, and 8.5 have outer diameters (ODs) of 9.6, 10.2, 10.8, and 11.6 mm, respectively \[[@pone.0236364.ref018]\]. A previous study including Caucasians demonstrated adult subglottic diameters of 21.0 mm and 19.0 mm in males and females, respectively \[[@pone.0236364.ref020]\]. These diameters were larger than the ODs of the recommended ETTs \[[@pone.0236364.ref027]\]. By contrast, the OD of an ETT with a size of 7.5 is barely 1 mm smaller than the average subglottic diameter among normal Chinese females in this study. Oversized ETTs may cause complications such as pressure necrosis, tracheal stenosis, and obstruction \[[@pone.0236364.ref028]--[@pone.0236364.ref030]\], easily resulting in laryngeal injury when intubating with the current recommendations for ETT size. Furthermore, there is a greater risk of laryngeal edema or inflammation in patients requiring intubation, meaning that real patients would have higher chances of suffering from airway injury. On the other hand, if ETT size is too small, it can result in higher resistance of gas flow and more labored breathing, leading to intolerance to ventilator weaning \[[@pone.0236364.ref031], [@pone.0236364.ref032]\]. Therefore, it is important to choose a properly sized ETT for patients before intubation. The results in this study provide the normal airway size using the transverse subglottic diameter, and they imply that ETTs for Chinese adults should be a smaller size than that the current recommendations, such as a size of 6.5 to 7 for females and 7.5 to 8 for males.

Measuring the subglottic diameter by using US provides a rapid, reliable method in emergency and critical care settings. The use of US to assess the airway and determine the size of the ETT is suggested before intubation because it can provide a rapid measurement of the airway, thus allowing better preparation of airway equipment and hence avoiding possible complications of over- or under-sizing of ETTs. Also, several US studies have been conducted regarding DSE and difficult intubations. Rana et al. reported that the ratio between DSE and distance from the epiglottis to the midpoint of the vocal cord was a good predictor of difficult laryngoscopy in 120 patients receiving elective surgery \[[@pone.0236364.ref033]\]. Gupta et al. reported a strong association between the pre-epiglottic distance and the Cormack--Lehane classification \[[@pone.0236364.ref014]\]. Falcetta et al. prospectively recruited 301 patients who underwent elective surgery, and observed that a threshold value of 2.54 cm for DSE was the best predictor of difficult intubations \[[@pone.0236364.ref003]\]. In the current study, the maximal dimension of DSE among healthy Chinese adults was 2.1 cm. Hence, a lower risk of difficult laryngoscopies or intubations may be speculated, although no data were available. Also, differences based on ethnicity may exist, because the DSE of Americans was longer than that of Asians (Indian and Chinese participants) \[[@pone.0236364.ref034]--[@pone.0236364.ref039]\].

Notably, both subglottic diameter and DSE were associated with sex and BMI in this study. The subglottic diameter was smaller in females than in males \[[@pone.0236364.ref017], [@pone.0236364.ref022], [@pone.0236364.ref040]\]. However, no related data for DSE or the effect of BMI were available. The present study provides evidence regarding independent predictors for subglottic diameter and DSE among adults of Chinese ethnicity. However, our findings require validation in future prospective multicenter and international studies.

Despite these contributions, there were some limitations in this study. First, this is a single-center observational study with convenience sampling instead of random sampling. However, the study exhibited adequate power and sufficient case numbers. Second, this study involved healthy volunteers. Difficulties could occur in performing the US airway evaluation under emergency conditions; for example, the airway might be obstructed by blood, or there could be a laryngeal fracture that would complicate measurement. Third, US assessment of the airway is operator-dependent and the measurement may vary between different operators with different levels of experience and training. However, after training and supervision by an instructor, sonographers can achieve good interrater reliability, as in this study. Fourth, US is a noninvasive method for airway measurement. Clinicians would use this method to first measure the subglottic diameter to help to select appropriate ETT size, followed by assessing the DSE to predict the possibility of difficult intubations. Finally, in each measurement, the pressure that the operator exerts on the anterior neck soft tissues may differ between patients. This interpatient and interoperator variation may cause random biases in the measurement of DSE.

Conclusion {#sec009}
==========

The study demonstrated the feasibility of US for assessment of the subglottic diameter for proper ETT size selection and assessment of the DSE for prediction of difficult intubations among healthy adults of Chinese ethnicity. These two parameters are positively associated with male sex and higher BMI. Ethnic Chinese individuals exhibit a smaller subglottic diameter and a shorter DSE compared with existing evidence, so a smaller size of ETT is suggested among the Chinese population. Ethnic differences in risk of difficult intubation may exist. However, large-scale multicenter studies are required to validate the performance and potential impact of our findings on real patients. The predictive power of DSE combined with other parameters such as the modified Mallampati score should be investigated further.

Supporting information {#sec010}
======================

###### 

(XLSX)

###### 

Click here for additional data file.

The authors would like to acknowledge Dr. Tay Seow Yian and Dr. Ang Hou for their coordination of fellowship training.

10.1371/journal.pone.0236364.r001

Decision Letter 0

Spratley

Jorge

Academic Editor

© 2020 Jorge Spratley

2020

Jorge Spratley

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

22 May 2020

PONE-D-20-07172

Measurement of subglottic diameter and pre-epiglottic space thickness Among Chinese adults

PLOS ONE

Dear Dr. Lien,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Please submit your revised manuscript by Jul 06 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

If applicable, we recommend that you deposit your laboratory protocols in protocols.io to enhance the reproducibility of your results. Protocols.io assigns your protocol its own identifier (DOI) so that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

We look forward to receiving your revised manuscript.

Kind regards,

Jorge Spratley, MD, PhD

Academic Editor

PLOS ONE

Journal Requirements:

When submitting your revision, we need you to address these additional requirements.

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at

<https://journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and

<https://journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

2.  Please amend your current ethics statement to address the following concerns:  

a\) Did participants provide their written or verbal informed consent to participate in this study?

b\) If consent was verbal, please explain i) why written consent was not obtained, ii) how you documented participant consent, and iii) whether the ethics committees/IRB approved this consent procedure.\"

3\. Thank you for including your ethics statement: 

\"It was approved by the Institutional Review Board of the hospital (201910015RINC) and registered at the ClinicalTrials.gov (NCT04175483). Informed consents were obtained

from the participants.

Please amend your current ethics statement to include the full name of the ethics committee/institutional review board(s) that approved your specific study.

Once you have amended this statement in the Methods section of the manuscript, please add the same text to the "Ethics Statement" field of the submission form (via "Edit Submission").

For additional information about PLOS ONE ethical requirements for human subjects research, please refer to <http://journals.plos.org/plosone/s/submission-guidelines#loc-human-subjects-research>.

4\. We suggest you thoroughly copyedit your manuscript for language usage, spelling, and grammar. If you do not know anyone who can help you do this, you may wish to consider employing a professional scientific editing service.  

Whilst you may use any professional scientific editing service of your choice, PLOS has partnered with both American Journal Experts (AJE) and Editage to provide discounted services to PLOS authors. Both organizations have experience helping authors meet PLOS guidelines and can provide language editing, translation, manuscript formatting, and figure formatting to ensure your manuscript meets our submission guidelines. To take advantage of our partnership with AJE, visit the AJE website ([[http://learn.aje.com/plos/](about:blank)]{.ul}) for a 15% discount off AJE services. To take advantage of our partnership with Editage, visit the Editage website ([www.editage.com](http://www.editage.com)) and enter referral code PLOSEDIT for a 15% discount off Editage services.  If the PLOS editorial team finds any language issues in text that either AJE or Editage has edited, the service provider will re-edit the text for free.

Upon resubmission, please provide the following:

a\) The name of the colleague or the details of the professional service that edited your manuscript

b\) A copy of your manuscript showing your changes by either highlighting them or using track changes (uploaded as a \*supporting information\* file)

c\) A clean copy of the edited manuscript (uploaded as the new \*manuscript\* file)

5\. We note that you have indicated that data from this study are available upon request. PLOS only allows data to be available upon request if there are legal or ethical restrictions on sharing data publicly. For information on unacceptable data access restrictions, please see <http://journals.plos.org/plosone/s/data-availability#loc-unacceptable-data-access-restrictions>.

In your revised cover letter, please address the following prompts:

a\) If there are ethical or legal restrictions on sharing a de-identified data set, please explain them in detail (e.g., data contain potentially identifying or sensitive patient information) and who has imposed them (e.g., an ethics committee). Please also provide contact information for a data access committee, ethics committee, or other institutional body to which data requests may be sent.

b\) If there are no restrictions, please upload the minimal anonymized data set necessary to replicate your study findings as either Supporting Information files or to a stable, public repository and provide us with the relevant URLs, DOIs, or accession numbers. Please see <http://www.bmj.com/content/340/bmj.c181.long> for guidelines on how to de-identify and prepare clinical data for publication. For a list of acceptable repositories, please see <http://journals.plos.org/plosone/s/data-availability#loc-recommended-repositories>.

We will update your Data Availability statement on your behalf to reflect the information you provide.

6\. Thank you for stating the following financial disclosure:

\"The funders had no role in study design, data collection and analysis, decision to

publish, or preparation of the manuscript.\"

At this time, please address the following queries:

a\) Please clarify the sources of funding (financial or material support) for your study. List the grants or organizations that supported your study, including funding received from your institution.

b\) State what role the funders took in the study. If the funders had no role in your study, please state: "The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript."

c\) If any authors received a salary from any of your funders, please state which authors and which funders.

d\) If you did not receive any funding for this study, please state: "The authors received no specific funding for this work."

Please include your amended statements within your cover letter; we will change the online submission form on your behalf.

7\. PLOS requires an ORCID iD for the corresponding author in Editorial Manager on papers submitted after December 6th, 2016. Please ensure that you have an ORCID iD and that it is validated in Editorial Manager. To do this, go to 'Update my Information' (in the upper left-hand corner of the main menu), and click on the Fetch/Validate link next to the ORCID field. This will take you to the ORCID site and allow you to create a new iD or authenticate a pre-existing iD in Editorial Manager. Please see the following video for instructions on linking an ORCID iD to your Editorial Manager account: <https://www.youtube.com/watch?v=_xcclfuvtxQ>

8\. We note that Figure 1 includes an image of a participant in the study. 

As per the PLOS ONE policy ([[http://journals.plos.org/plosone/s/submission-guidelines\#loc-human-subjects-research](about:blank#loc-human-subjects-research)]{.ul}) on papers that include identifying, or potentially identifying, information, the individual(s) or parent(s)/guardian(s) must be informed of the terms of the PLOS open-access (CC-BY) license and provide specific permission for publication of these details under the terms of this license. Please download the [[Consent Form for Publication in a PLOS Journal](about:blank)]{.ul} ([[http://journals.plos.org/plosone/s/file?id=8ce6/plos-consent-form-english.pdf](about:blank)]{.ul}). The signed consent form should not be submitted with the manuscript, but should be securely filed in the individual\'s case notes. Please amend the methods section and ethics statement of the manuscript to explicitly state that the patient/participant has provided consent for publication: "The individual in this manuscript has given written informed consent (as outlined in PLOS consent form) to publish these case details".

If you are unable to obtain consent from the subject of the photograph, you will need to remove the figure and any other textual identifying information or case descriptions for this individual.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Partly

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: No

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: This manuscript addresses the feasibility of ultrasonography in predicting difficult intubation among Chinese adults. A prospective, observational study was conducted to measure the ultrasonographic subglottic diameter and the "pre-epiglottic (PES) thickness" among healthy Chinese adults. The authors describe that the size of subglottic diameter and "PES thickness" is smaller compared to western populations.

In addition, they compare their results with previous reports and highlight that a smaller size of endotracheal tube should be selected in the Chinese population.

Unfortunately there are some fundamental concerns with the experimental design and, most critically, with the analysis and literature review.

1\. The authors define pre-epiglottic thickness (PES) as the distance between the skin and the midpoint of the epiglottis. In fact, that is the measurement of the distance from the skin to the epiglottis as performed and written by other authors. The authors should speak in distance from skin to epiglottis (DSE) instead of PES. The title and manuscript should be revised accordingly to reflect the distance measured.

2\. In addition, in ultrasound measurements of the anterior neck soft tissues the amount of pressure applied by the ultrasound probe can cause a difference in values and may alter the results. That fact is not stressed in the study limitations.

3\. The authors revised literature between 1957 and 2019, not until 2016 as stated, and compared it with their results. Literature review and data comparison presented in, particularly in Table 3, has pitfalls:

a\. The authours compare ultrasonography measurements with CT scan measurements \[Kamel et al. (2009); Prasanna Kumar et al. (2014), Tai et al. (2016)\].

b\. In addition, Tai et al (2016) performed CT scans in Caucasian and Chinese patients, not only in Chinese patients as stated.

c\. Pinto et al (2016) evaluated the distance from skin to epiglottis (DSE) in a sample of Portuguese population and not in American patients.

d\. Hall et al (2018) measured accurately the pre-epiglottic space from the anterior surface of the epiglottis to the anterior surface of the strap muscles. The BMI presented in the table is the BMI range in Hall's study, not the comparison between male and female BMI.

e\. The study of Yadav et al (2019) measured the distance from skin to hyoid bone, skin to the thyrohyoid membrane and maximum tongue thickness, not the pre-epiglotic space.

4\. The authors should clarify the comparison with previous reports among caucasion samples (L202-204): "... Comparing with previous reports among Caucasian samples \[22, 23, 25\], a relatively smaller subglottic diameter and a thinner PES were noted among Chinese ..."

a\. Kamel et al. (2009) studied the morphometry of human trachea by CT scans and did not include subglottic diameter measurements (Reference \# 23)

b\. Kumar Prasanna and Ravikumar (2014) studied an Indian population not Caucasian (Reference \# 25).

5\. References are not formatted according to PLOS reference style.

a\. References must be carefully confirmed and reviewed.

b\. The same reference is cited thrice and is presented with different formats:

i\. 16. KE Y-T. Point-of-care ultrasound (POCUS) of the upper airway. Can J Anaesth. 2018 Apr;65:473-84.

ii\. 21. You-Ten KE, Siddiqui N, Teoh WH, Kristensen MS. Point-of-care ultrasound (POCUS) of the upper airway. Can J Anaesth. 2018;65(4):473-84. Epub 2018/01/20. doi:10.1007/s12630-018-1064-8. PubMed PMID: 29349733

iii\. 27. You-Ten KE, Siddiqui N, Teoh WH, Kristensen MS. Point-of-care ultrasound (POCUS) of the upper airway. Can J Anaesth. 2018;65:473-84.

Further specific points:

1\. Consider revising L37-39. "The prospective study aims to investigate the sonographic subglottic diameter and the pre-epiglottic thickness among healthy Chinese adults"

2\. Consider revising L59-60. "An endotracheal tube (ETT) or a supraglottic airway device delivers a high concentration of oxygen, referring as initial methods of managing the airway \[1\]."

3\. The authors should also consider that the distance of the skin to the epiglottis combined with the modified Mallampati score, for example, improves the predictive power in a decision tree over either test alone.

4\. In Figure 1 A: the probe is transversely positioned in a higher location than the subglottic region.

5\. Consider revising Table 1: Height, Kg and BMI Kg/m2 to kg and kg/m2, respectively.

6\. The authors should revise the language to improve readability.

Reviewer \#2: This Manuscript represents a prospective study that analyzed the diameter of the subglottic and pre-epiglottic space in healthy Chinese adults in order to establish the average values for this ethnicity and compare it with standard measures of Caucasians. As the Authors have established average values among their patients' population, they believe that this information could contribute to the proper choice of the size of endotracheal tube and predict difficult intubation in patients.

Overall, this study is interesting and presents current relevance. However, there are some issues that should be addressed prior to publication.

Abstract

1\. The thickness of the pre-epiglottic space (PES) among normal individuals are still limited.

Please rephrase this sentence in order to explain more clearly the problematic regarding the thickness of PES.

2\. A smaller size of subglottic diameter and PES thickness were noted among Chinese.

Please rephrase this sentence and indicate to what patients' population you compared your results with.

Introduction

3\. A definite airway could provide effective oxygenation and ventilation rather than a bag-mask device.

I would rephrase this sentence, indicating more clearly that in all airway emergencies, a secured airway brings advantages for patients' ventilation over a bag-mask device

4\. Moreover, it could negatively impact on glottis mobility, ventilation and even quality of life

Rephrase glottis mobility into a vocal fold motility

5\. But controversies were reported by investigators in Hong Kong \[26\].

Please indicate these controversies and present the problematic.

Results

6\. The PES in Western countries, such as the United States, was thicker than that in Asian countries (India and China).

Please present the data to support your statement.

Discussion

7\. The "size" of an ETT refers to its internal diameter. ETTs with the size of 7.5 and 8.5 are recommended for female and male patients, respectively \[30\].

Please specify that these measurements refer to adult patients.

8\. In addition, there is possibly a higher risk of laryngeal edema or inflammation in real patients when she/he needs intubation.

I suggest you to omit the use of the term 'real' when referring to the patients;

9\. Please emphasize and integrate into the Discussion section the literature data that support the fact that the subglottic space diameter is a predictor of a correct ETT size

10\. I would integrate the difficulties in performing an US airway evaluation in emergency as well, as there is rarely time, often the airway is obstructed by blood or there is laryngeal fracture, all factors that could make this measurement harder

11\. 'it would be validated in future multi-center and international studies'

I would add prospective to multi-center and international studies.

12\. The manuscript would benefit from an English native speaker revision

13\. It would be interesting to conduct in the future the same measurement preoperatively on patients with laryngeal or neck morbidity and to compare the measurements with current results, as well to correlate these measurements with the Cormack score.

14\. Integrate, if data available, the incidence of subglottic /tracheal stenosis or intubation related injuries among Chinese

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0236364.r002
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30 Jun 2020

Jorge Spratley, MD, PhD

Academic Editor

PLOS ONE

Re-submission of Revised Manuscript (PONE-D-20-07172R1) "Measurement of subglottic diameter and distance to pre-epiglottic space among Chinese adults" by Chen et al.

Dear Professor Spratley:

We would like to thank you and the reviewers to give us valuable comments. We revised the title as the reviewer's suggestion. Also, we responded to the reviewers' comments point-by-point as follows. This manuscript was again edited by Wallace Academic Editing for language usage, spelling, and grammar.

We again thank the reviewers for their efforts. A reply at your earliest convenience would be highly appreciated.

Sincerely yours,

Wan-Ching Lien, M.D., Ph.D.

Responses to the Journal Requirements

(We have marked our answers in blue color while keeping the original opinions in black)

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming.

Ans: We have revised the manuscript to meet the style requirements.

2\. Please amend your current ethics statement to address the following concerns:

a\) Did participants provide their written or verbal informed consent to participate in this study?

b\) If consent was verbal, please explain i) why written consent was not obtained, ii) how you documented participant consent, and iii) whether the ethics committees/IRB approved this consent procedure.\"

Ans: The participants provided the written informed consents.

3\. Thank you for including your ethics statement:

\"It was approved by the Institutional Review Board of the hospital (201910015RINC) and registered at the ClinicalTrials.gov (NCT04175483). Informed consents were obtained from the participants.

Please amend your current ethics statement to include the full name of the ethics committee/institutional review board(s) that approved your specific study.

Ans: We have added the full name of the IRB (page 7). It was approved by the Institutional Review Board of the Ethics Committee of the National Taiwan University Hospital (201910015RINC) and registered at ClinicalTrials.gov (NCT04175483). Written informed consent was obtained from the participants.

4\. We suggest you thoroughly copyedit your manuscript for language usage, spelling, and grammar. If you do not know anyone who can help you do this, you may wish to consider employing a professional scientific editing service.

a\) The name of the colleague or the details of the professional service that edited your manuscript

b\) A copy of your manuscript showing your changes by either highlighting them or using track changes (uploaded as a \*supporting information\* file)

c\) A clean copy of the edited manuscript (uploaded as the new \*manuscript\* file)

Ans: Thank you for your comments. A professional scientific editing service was done. We provided a marked copy and a clear copy.

5\. We note that you have indicated that data from this study are available upon request. PLOS only allows data to be available upon request if there are legal or ethical restrictions on sharing data publicly. For information on unacceptable data access restrictions, please see <http://journals.plos.org/plosone/s/data-availability#loc-unacceptable-data-access-restrictions>. In your revised cover letter, please address the following prompts:

a\) If there are ethical or legal restrictions on sharing a de-identified data set, please explain them in detail (e.g., data contain potentially identifying or sensitive patient information) and who has imposed them (e.g., an ethics committee). Please also provide contact information for a data access committee, ethics committee, or other institutional body to which data requests may be sent.

b\) If there are no restrictions, please upload the minimal anonymized data set necessary to replicate your study findings as either Supporting Information files or to a stable, public repository and provide us with the relevant URLs, DOIs, or accession numbers. Please see <http://www.bmj.com/content/340/bmj.c181.long> for guidelines on how to de-identify and prepare clinical data for publication. For a list of acceptable repositories, please see <http://journals.plos.org/plosone/s/data-availability#loc-recommended-repositories>.

We will update your Data Availability statement on your behalf to reflect the information you provide.

Ans: Thank you for your comments. We have uoloaded the relevant files.

6\. Thank you for stating the following financial disclosure:

\"The funders had no role in study design, data collection and analysis, decision to

publish, or preparation of the manuscript.\"

At this time, please address the following queries:

a\) Please clarify the sources of funding (financial or material support) for your study. List the grants or organizations that supported your study, including funding received from your institution.

b\) State what role the funders took in the study. If the funders had no role in your study, please state: "The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript."

c\) If any authors received a salary from any of your funders, please state which authors and which funders.

d\) If you did not receive any funding for this study, please state: "The authors received no specific funding for this work."

Please include your amended statements within your cover letter; we will change the online submission form on your behalf.

Ans: Thank you for your comments. We added the sentence in the manuscript (page 19) and also amended statements within cover letter.

7\. PLOS requires an ORCID iD for the corresponding author in Editorial Manager on papers submitted after December 6th, 2016. Please ensure that you have an ORCID iD and that it is validated in Editorial Manager. To do this, go to 'Update my Information' (in the upper left-hand corner of the main menu), and click on the Fetch/Validate link next to the ORCID field. This will take you to the ORCID site and allow you to create a new iD or authenticate a pre-existing iD in Editorial Manager. Please see the following video for instructions on linking an ORCID iD to your Editorial Manager account: <https://www.youtube.com/watch?v=_xcclfuvtxQ>

Ans: I have validated my ORCID in Editorial Manager.

8\. We note that Figure 1 includes an image of a participant in the study.

As per the PLOS ONE policy (<http://journals.plos.org/plosone/s/submission-guidelines#loc-human-subjects-research>) on papers that include identifying, or potentially identifying, information, the individual(s) or parent(s)/guardian(s) must be informed of the terms of the PLOS open-access (CC-BY) license and provide specific permission for publication of these details under the terms of this license. Please download the Consent Form for Publication in a PLOS Journal (<http://journals.plos.org/plosone/s/file?id=8ce6/plos-consent-form-english.pdf>). The signed consent form should not be submitted with the manuscript, but should be securely filed in the individual\'s case notes. Please amend the methods section and ethics statement of the manuscript to explicitly state that the patient/participant has provided consent for publication: "The individual in this manuscript has given written informed consent (as outlined in PLOS consent form) to publish these case details".

Ans: The written consent form was signed and uploaded.

 

Response to the Reviewers

(We have marked our answers in blue color while keeping the original critique in black. Please also refer to our manuscript in which we put our changes either in a track copy or a clean copy.)

For reviewer \#1

1\. The authors define pre-epiglottic thickness (PES) as the distance between the skin and the midpoint of the epiglottis. In fact, that is the measurement of the distance from the skin to the epiglottis as performed and written by other authors. The authors should speak in distance from skin to epiglottis (DSE) instead of PES. The title and manuscript should be revised accordingly to reflect the distance measured.

Ans: Thank you for this valuable comment. We fully agree with this suggestion. The title of the manuscript was revised as "Measurement of subglottic diameter and distance to pre-epiglottic space among Chinese adults" and the term "PES" was replaced by DSE. All of the changes were presented in the revised manuscript.

2\. In addition, in ultrasound measurements of the anterior neck soft tissues the amount of pressure applied by the ultrasound probe can cause a difference in values and may alter the results. That fact is not stressed in the study limitations.

Ans: Thank you for this valuable comment. The pressure on the soft tissue in each patient could hardly be quantized and this would be a limitation. The following sentences would be found in the Discussion section (Page 17)

"Finally, in each measurement, the pressure that the operator exerts on the anterior neck soft tissues may differ between patients. This interpatient and interoperator variation may cause random biases in the measurement of DSE."

3\. The authors revised literature between 1957 and 2019, not until 2016 as stated, and compared it with their results. Literature review and data comparison presented in, particularly in Table 3, has pitfalls:

a\. The authours compare ultrasonography measurements with CT scan measurements \[Kamel et al. (2009); Prasanna Kumar et al. (2014), Tai et al. (2016)\].

b\. In addition, Tai et al (2016) performed CT scans in Caucasian and Chinese patients, not only in Chinese patients as stated.

c\. Pinto et al (2016) evaluated the distance from skin to epiglottis

(DSE) in a sample of Portuguese population and not in American patients.

d\. Hall et al (2018) measured accurately the pre-epiglottic space from the anterior surface of the epiglottis to the anterior surface of the strap muscles. The BMI presented in the table is the BMI range in Hall's study, not the comparison between male and female BMI.

e\. The study of Yadav et al (2019) measured the distance from skin to hyoid bone, skin to the thyrohyoid membrane and maximum tongue thickness, not the pre-epiglotic space.

Ans: Thank you for your clear and valuable comments. We agreed with you that we revised the table and presented the studies using only ultrasonography.

4\. The authors should clarify the comparison with previous reports among caucasion samples (L202-204): ".... Comparing with previous reports among Caucasian samples \[22, 23, 25\], a relatively smaller subglottic diameter and a thinner PES were noted among Chinese ...."; a. Kamel et al. (2009) studied the morphometry of human trachea by CT scans and did not include subglottic diameter measurements (Reference \# 23) b. Kumar Prasanna and Ravikumar (2014) studied an Indian population not Caucasian (Reference \# 25).

Ans: Thank you for your clear and valuable comments. We agreed with you that we revised the manuscript.

5\. References are not formatted according to PLOS reference style.

a\. References must be carefully confirmed and reviewed.

b\. The same reference is cited thrice and is presented with different formats:

i\. 16. KE Y-T. Point-of-care ultrasound (POCUS) of the upper airway.

Can J Anaesth. 2018 Apr;65:473-84.

ii\. 21. You-Ten KE, Siddiqui N, Teoh WH, Kristensen MS. Point-of-care ultrasound (POCUS) of the upper airway. Can J Anaesth.

2018;65(4):473-84. Epub 2018/01/20. doi:10.1007/s12630-018-1064-8.

PubMed PMID: 29349733

iii\. 27. You-Ten KE, Siddiqui N, Teoh WH, Kristensen MS. Point-of-care ultrasound (POCUS) of the upper airway. Can J Anaesth. 2018;65:473-84.

Ans: Thank you for your clear and valuable comments. We agreed with you that we revised the reference.

Further specific points:

1\. Consider revising L37-39. "The prospective study aims to investigate the sonographic subglottic diameter and the pre-epiglottic thickness among healthy Chinese adults"

Ans: Thanks for the suggestion. The original sentence in L37-39 have been modified to "The present study aims to investigate the sonographic subglottic diameter and DSE among healthy Chinese adults", which could be found in Abstract (page 2).

2\. Consider revising L59-60. "An endotracheal tube (ETT) or a supraglottic airway device delivers a high concentration of oxygen, referring as initial methods of managing the airway \[1\]."

Ans: To clarify the argument, we revised the sentence as your suggestion. The following sentence could be found in Introduction (page 4).

"An endotracheal tube (ETT) delivers a high concentration of oxygen, referring to a definite airway."

3\. The authors should also consider that the distance of the skin to the epiglottis combined with the modified Mallampati score, for example, improves the predictive power in a decision tree over either test alone.

Ans: We appreciated the suggestion. The distance of the skin to the epiglottis combined with the modified Mallampati score may increase the sensitivity as well as other diagnostic parameters. In this study, however, the modified Mallampati score was not recorded. Further study would be done to provide evidence of combinational use. We added the following sentence in Discussion section (page 18).

"The predictive power of DSE combined with other parameters such as the modified Mallampati score should be investigated further."

4\. In Figure 1 A: the probe is transversely positioned in a higher location than the subglottic region.

Ans: Thank you for careful review. We replaced the original panel by a new figure 1A.

5\. Consider revising Table 1: Height, Kg and BMI Kg/m2 to kg and kg/m2, respectively.

Ans: Thank you for the valuable comments. We have corrected the "Kg" and "Kg/m2" to "kg" and "kg/m2", respectively.

6\. The authors should revise the language to improve readability.

Ans: Thank you for the valuable comments. This manuscript was again edited by Wallace Academic Editing to improve readability.

 

For reviewer \#2

1\. The thickness of the pre-epiglottic space (PES) among normal individuals are still limited. Please rephrase this sentence in order to explain more clearly the problematic regarding the thickness of PES.

Ans: Thank you for the valuable comments. To clarify the issue, we rephrased the sentence. The revised sentence was shown as follows and could be found in Abstract (page 2).

"Because few studies have reported the distance from skin to the midpoint of the epiglottis (DSE) among normal individuals, whether the DSE varies between individuals and by ethnicity remains uncertain."

2\. A smaller size of subglottic diameter and PES thickness were noted among Chinese. Please rephrase this sentence and indicate to what patients' population you compared your results with.

Ans: Thanks for the suggestion. We rephrased the original sentence by the following one that could be found in Abstract (page 3).

"As compared with other ethnicity, a smaller size of subglottic diameter and a shorter DSE were noted among Chinese participants,..."

3\. A definite airway could provide effective oxygenation and ventilation rather than a bag-mask device. I would rephrase this sentence, indicating more clearly that in all airway emergencies, a secured airway brings advantages for patients' ventilation over a bag-mask device

Ans: We appreciated this recommendation. We revised the sentence as follows and could be found in the revised manuscript (page 4).

"In all airway emergencies, a definite or secured airway brings advantages for patients' ventilation over a bag-mask device."

4\. Moreover, it could negatively impact on glottis mobility, ventilation and even quality of life. Rephrase glottis mobility into a vocal fold motility

Ans: Thanks for the suggestion. We rephrased glottis mobility into a vocal fold motility (page 4).

5\. But controversies were reported by investigators in Hong Kong \[26\]. Please indicate these controversies and present the problematic.

Ans: Thank you for the suggestion. To avoid confusion that Tai's study focused on tracheal diameter identified by the CT, we removed the reference and the original sentence.

6\. The PES in Western countries, such as the United States, was thicker than that in Asian countries (India and China). Please present the data to support your statement.

Ans: We revised the Table 3 that listed the studies using ultrasonography. Also, PES was changed to the distance from skin to the midpoint of the epiglottis (DSE). The DSE in western countries was longer than that in Asians. For example, Adhikari and Pinto respectively reported their results, indicating that an average of DSE was about 23 mm. In our study, the DSE was 16.2 mm in males and 14.5mm in female (Table 3).

7\. The "size" of an ETT refers to its internal diameter. ETTs with the size of 7.5 and 8.5 are recommended for female and male patients, respectively \[30\]. Please specify that these measurements refer to adult patients.

Ans: Thank you for the comment. We added the word "adult" into the original sentence to specify the sentence (page 14).

"ETTs with sizes of 7.5 and 8.5 are recommended for adult female and adult male patients, respectively"

8\. In addition, there is possibly a higher risk of laryngeal edema or inflammation in real patients when she/he needs intubation. I suggest you to omit the use of the term "real" when referring to the patients;

Ans: Thanks for suggestion. We deleted the word "real".

9\. Please emphasize and integrate into the Discussion section the literature data that support the fact that the subglottic space diameter is a predictor of a correct ETT size

Ans: Thanks for suggestion. We added the sentence to emphasize and support the fact that the subglottic space diameter is a predictor of a correct ETT size. The following sentence could be found in Discussion section (page 14)

"A previous study including Caucasians demonstrated adult subglottic diameters of 21.0 mm and 19.0 mm in males and females, respectively. These diameters were larger than the ODs of the recommended ETTs"

10\. I would integrate the difficulties in performing an US airway evaluation in emergency as well, as there is rarely time, often the airway is obstructed by blood or there is laryngeal fracture, all factors that could make this measurement harder

Ans: Thank you for your valuable comments. We added the difficulties in the limitations.

11\. it would be validated in future multi-center and international studies"; I would add prospective to multi-center and international studies.

Ans: We fully agreed the suggestion. We added the word "prospective" into the original sentence (page 16).

12\. The manuscript would benefit from an English native speaker revision

Ans: Thanks for the suggestion. This manuscript was again edited by Wallace Academic Editing to improve readability.

13\. It would be interesting to conduct in the future the same measurement preoperatively on patients with laryngeal or neck morbidity and to compare the measurements with current results, as well to correlate these measurements with the Cormack score.

Ans: We appreciated this viewpoint. Further study could be addressed in preoperative patients.

14\. Integrate, if data available, the incidence of subglottic /tracheal stenosis or intubation related injuries among Chinese

Ans: Thank you for this recommendation. In this study, the measurement was performed in healthy volunteers. As best of our survey, on subglottic /tracheal stenosis or intubation complications among Chinese, neither the current study nor previous report was noted.

###### 

Submitted filename: Response_letter-R1-20200628.docx
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Click here for additional data file.
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7 Jul 2020

Measurement of subglottic diameter and distance to pre-epiglottic space among Chinese adults

PONE-D-20-07172R1

Dear Dr. Lien,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Jorge Spratley, MD, PhD

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Thank you for your careful revision of paper PONE-D-20-07172R1. The manuscript has much improved in readability and consistency.

One of the weaknesses of the study is that US in the neck, as in many other body regions, is strongly dependent from examiner to examiner. Therefore, harmonization of results is often times difficult to perform.

Despite this, your article has been accepted for publication at PlosOne.

Good luck!

Reviewers\' comments:

10.1371/journal.pone.0236364.r004
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Measurement of subglottic diameter and distance to pre-epiglottic space among Chinese adults

Dear Dr. Lien:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Professor Jorge Spratley

Academic Editor

PLOS ONE
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